keywords MERS-CoV, Respiratory tract infections, Africa, Hajj, Screening, camels, coronavirus It is well documented that mass gatherings attracting people from all over the world create an ideal environment for rapid transmission and spread of viral and bacterial respiratory infections (Abubakar et al. 2012 ). Africa has a large Muslim population estimated at over 250 million (Government 2011) . Every year, more than 1 million pilgrims from African countries travel to Makkah and Madinah, Kingdom of Saudi Arabia (KSA) to join 10 million other pilgrims from around the globe to perform either the annual Hajj pilgrimage (Figure 1) or the Umrah, which can be performed at any time of the year (Memish et al. 2014a ). One of the major public health concerns related to these journeys is the importation on arrival, or exportation on departure, of a range of infectious diseases, some of which may have epidemic potential (Al Rabeeah et al. 2012; Al-Tawfiq & Memish 2012) . For example, Rift Valley fever from East Africa caused outbreaks in KSA and Yemen (Fagbo 2002) , and there have been two important meningococcal disease outbreaks in KSA related to the Hajj (al-Gahtani et al. 1995; Aguilera et al. 2002) .
The past 15 years have seen the emergence of several killer respiratory tract infectious diseases with epidemic potential that generated global health alerts from WHO. Notable threats have come from avian influenza viruses, the Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV) and, more recently, the Middle East Respiratory Syndrome Coronavirus (MERS-CoV) and multidrugresistant tuberculosis (Lee et al. 2003; Al-Tawfiq et al. 2013; Zumla et al. 2013b) . The 2012 and 2013 Hajj pilgrimages were of major international concern because of the appearance in September 2012 of a new human pathogen, the Middle East respiratory syndrome coronavirus (MERS-CoV), first isolated from a patient in Jeddah, KSA, who died of a severe respiratory illness (Zaki et al. 2012) . The appearance of this new, initially rapidly fatal infectious disease of unknown origin, and the uncertainty about its mode of transmission quickly focussed political and scientific attention, especially when MERS cases were detected in the UK, France, German and Italy (Zumla 2014) . Contact and droplet transmission are the most likely route of human-to-human transmission of MERS-CoV, and people with medical comorbidities are more likely to succumb to the disease (WHO 2014a). MERS-CoV causes disease in all age and gender groups and can present as a spectrum of clinical presentations from the asymptomatic, to mild and more severe, rapidly fatal illness (Assiri et al. 2013; Memish et al. 2014b; WHO 2014a) . The crucial missing epidemiological link is the source of MERS-CoV and mode of transmission from the reservoir to humans (Zumla 2014) . Apart from KSA, MERS cases have been linked to six other countries in the Middle East: Jordan, Kuwait, Oman, Qatar, Tunisia and the United Arab Emirates, indicating that a widespread reservoir of MERS-CoV must exist in the Arabian Gulf. The search to find an animal source has implicated bats and dromedary camels as possible reservoirs of MERS-CoV. A study from KSA reported detection of a short nucleotide sequence the faeces of the bat Taphozous perforatus, which was identical to that of MERS-CoV isolated from the index human MERS case in Jeddah, KSA (Memish et al. 2014b) . Several betacoronaviruses genetically closely related to MERS-CoV have been isolated from the faeces of South African bats (Memish et al. 2013) . There is growing evidence from several studies that dromedary camels may be playing an important role in MERS-CoV transmission to humans. Serological studies have found MERS-CoV antibodies in camels in Jordan, Tunisia, Ethiopia, Nigeria, Egypt, Saudi Arabia, Canary Islands and UAE, and MERS-CoV has been detected in camels from Qatar, Saudi Arabia and Egypt (Hemida et al. 2013; Reusken et al. 2013; Alagaili et al. 2014; Alexandersen et al. 2014; Haagmans et al. 2014) , lending strong support to the hypothesis that transmission is likely occurring from camels to humans, infection occurring either directly or indirectly through consumption of contaminated food or contaminated fomites. Several important epidemiological questions regarding the distribution and determinants of MERS-CoV infection in humans arise:
• As of March 1st 2014, nearly 2 years after MERS-CoV was first discovered, there have been a total of 180 cases of MERS-CoV infection with a 46% mortality rate reported worldwide to the WHO. All cases have had links to the Middle East, and the majority of cases (151 with 62 deaths (41% mortality) have been reported from KSA as of March 5, 2014. Does MERS-CoV only affect populations in the Middle East or is it also prevalent in countries in Africa, Asia, Australia and South America where camels are present?
• Does this focus on the Middle East represent a bias in case detection due to a high degree of awareness and governments having a more proactive screening programme for MERS-CoV?
• Is there evidence of association with the genetic make-up of Middle Eastern populations that would make people more or less susceptible to infection with MERS-CoV, as reported for other infectious diseases (Blackwell et al. 2009; Apps et al. 2013 )?
• What role does co-infection with other respiratory disease pathogens play in clinical presentations of MERS-CoV (Rizzo et al. 2010; Redford et al. 2014 )?
• When was MERS-CoV actually introduced into human populations and how did it cross the species barrier? During the 2012 and 2013 Hajj pilgrimages, 5 million pilgrims from 184 countries (including 500 000 from African countries) visited Makkah and Madinah in KSA, and no cases of MERS-CoV were detected during their stay in KSA or after the pilgrims returned home. As both camels and bats are found in all parts of Africa, there is a high likelihood of MERS-CoV infections being missed. There is certainly a lack of awareness of MERS-CoV across the African continent and beyond the Middle East amongst healthcare workers. Furthermore, diagnostic services for respiratory viral infections are virtually nonexistent at most entry points in the health system and are scanty at referral centres.
In response to the potential threat of an influenza pandemic, several international institutions and governments, in partnership with 15 African countries, invested in the development of epidemiologic and laboratory influenza surveillance capacity in Africa, and the African Network of Influenza Surveillance and Epidemiology (ANISE) was formed (Kasolo et al. 2013) . The project ' Strengthening Influenza Sentinel Surveillance in Africa (SISA)' is currently generating epidemiological and virological data and developing routine national, regional and international reporting mechanisms (Kebede et al. 2013) in liaison with WHO, national influenza laboratories and other stakeholders involved in influenza surveillance. This initiative must be extended to screening for MERS-CoV. A large percentage of pilgrims return to their home countries after the Hajj pilgrimage with symptoms of respiratory tract infections. Thus, there is a dire need for developing rapid diagnostic platforms for screening of multiple pathogens in patients presenting with acute respiratory tract infections at all points of care (Zumla et al. 2013a ) so accurate and early identification can be made, allowing for appropriate treatment and infection control measures to be accorded. Meanwhile, it is important that a more proactive search for MERS-CoV infections is performed by healthcare workers in African countries using current guidelines for MERS-CoV screening and testing (CDC 2014; WHO 2014b) and that they keep a high degree of awareness of the possibility of MERS-CoV infection in all patients presenting with RTIs.
